It is well known that the minimax theorem can be deduced from various forms of the transposition theorem (see e.g. [2] and [3] ). In particular it follows from the following:
Transposition
Theorem. Let A be a real m by n matrix and A' its transpose; let x and y denote respectively re-and m-dimensional real column vectors. Then either Ax =^0 for some x^O, x^O or A'y ^0 for some y^O, y^O (x = (xi, • • • , x") ^0 means XjSiO, O^i^n).
It is shown in [3] that the above theorem follows readily from Stiemke's Theorem [4] . If S is a subspace of Rn and S+ the orthogonal complement of, then SVJS+ contains some vector xS;0, x?^0.
In this note we obtain a formula for the number of orthants intersected by a subspace of R". Stiemke's theorem and ipso the above mentioned transposition theorem will be obtained as a direct consequence of the formula. We employ the following terminology. Proof. For k = l and n = k, the result is obvious so that we may assume 2^k^n.
Let 0",*: = number of orthants intersected by 5 (2^k<n).
Let i?",i = number of regions into which n hyperplanes of Rk in general position decompose Rk (ra^l, k^2). The orthants of R" intersected by S stand in 1-1 correspondence with the regions into which the hyperplanes Hif~\S (l^i^n) decompose 5. Identifying 5 with Rk we obtain 0n,k=Rn,k (2^k<n).
The formula for Rn,h is well known and can be found in [l] . We give another derivation of this formula. by L"+i. Thus:
Let Rk(z) = y,r"i Rn.kZn. Since Ri,k = 2 we conclude from (1) that (2) Rk(z) = Et-i(z)(z/(l -2)) f 2*/(l -z) (* ^ 3).
Since Rn.2 = 2n we have R2(2) = 2z
Repeated use of (2) yields
Equating the rath coefficients of both sides of (3), we obtain the desired formula £» /» -1\ i=0 \ * /
We now obtain Stiemke's theorem as a consequence of the above formula. We may assume that S is in general position; the case where 5 is not in general position is then treated by a standard limiting argument. we conclude that every orthant is intersected by 5 or SL. In particular this holds for the positive orthant, thus proving Stiemke's theorem.
